surgeon. Surgeon sent this patient for cardiac evaluation because of gross ischemic changes in anterior leads in ECG and patient had effort intolerance (NYHA class-III). Patient was a known hypertensive for 7 years and was on tab. Methyl dopa, 250 mg b.d. On echocardiographic evaluation, patient had dilated left ventricle with eccentric hypertrophy with anteroseptal hypokinesia and moderate left ventricular systolic dysfunction (LVEF = 40%). Patient was very symptomatic due to acute calculus cholecystitis and needed urgent surgery but given his cardiac condition it was deemed to be a high risk case for any operative procedure. So, two weeks of intensive medical therapy was given for his cardiac problem and cholecystitis. Two weeks later, patient was reevaluated and he was found to be in very stable cardiac condition with NYHA class-I effort intolerance and his echocardiography also revealed remarkable improvement. There was only mild septal hypokinesia with EF improved to 48%. Patient then underwent cholecystectomy with anesthesia given by a cardiac anesthetist. After 3 weeks he underwent elective coronary angiogram to evaluate his coronary status. During angiogram left coronary artery (LCA) could not be engaged and the origin of the left main artery could not be visualized. So, right coronary arteriogram was done first which showed a very dilated right coronary artery (RCA) with extensive collateralization to left system. The whole left system was visualized with blood draining from the left main coronary artery into the pulmonary artery. This was ascertained in different views which showed there was apparently no obstructive lesion in the left coronary system. On right coronary arteriogram delayed film could not clearly show the coronary sinus. Pulmonary arteriogram was done, which, however fail to visualize the LCA. The likely explanation for this is that pressure difference between the aorta and the pulmonary artery was very significant. The aorta pressure was 110/60/82 mm Hg and the pulmonary artery pressure was 30/14/22 mm Hg. Keeping the NIH catheter in the pulmonary artery, right coronary angiogram clearly demonstrate that blood was draining from the right coronary artery through collaterals into the left coronary system and then into the pulmonary artery. Oxymetry showed right ventricular oxymetry was 61%, in the pulmonary artery oxymetry was 66%. This proved that there was excellent blood flow from the RCA to the LCA draining into the pulmonary artery. So, our diagnosis was anomalous origin of the LCA from the pulmonary artery. Post angiogram repeat echocardiography was done, it showed left ventricular hypertrophy, mild septal hypokinesia, a very large RCA (diameter-9 mm), arising from aortic sinus and the LCA (diameter-4.9 mm) arising from the pulmonary artery. For academic interest CT angiogram was also done (Fig. 2 & 3) . Which showed LCA originating from pulmonary artery. So, our final diagnosis is a very rare case of anomalous origin of the LCA from the pulmonary artery that has survived into adulthood. 
Discussion
The LCA arises from the superior portion of the left aortic sinus, just below the sinotubular ridge of the aorta. The left main ranges from 3 to 6 mm in diameter and may be up to 10 to 15 mm in length. The LCA courses behind the right ventricular outflow tract and usually bifurcates into left anterior descending artery and left circumflex artery. Rarely, the LCA is absent, and there are separate ostia of the left anterior descending artery and left circumflex artery. 4 Anomalous pulmonary origin of the coronary artery occurs in about 0.24 percent of patients with congenital cardiac anomalies and occurs once in 300000 children. In almost all of the patients the LCA originates from the posterior sinus of the pulmonary artery. The anomalous origin of LCA from the pulmonary artery in a heart without other defects was originally described by Abriskoff in 1911. 2 Since then sporadic cases has been reported intermittently.
Embryologically the distal coronary artery system is formed by 9 weeks from solid angioblastic buds that extend throughout the epicardium to form the major coronary artery branches. Proximally the coronary network form a ring around the truncus arteriosus, joining with coronary buds from the primitive aortic sinuses as the truncus partitions to form the great arteries. The varieties of anomalous pulmonary origin of the coronary artery are the result of displacement in this proximal process. 4 Before birth the oxygen content of the blood in the right and left ventricles is essentially the same. Furthermore, the pressures are similar. Among the cardiovascular adjustments that take place at, or shortly after, birth is a fall in pressure in the right ventricle and pulmonary artery, as compared to that in the left side of the heart. A coronary artery arising from the pulmonary artery will thus be receiving venous blood under low pressure; or the flow may be reversed, the collaterals from the RCA supplying the left ventricle and the LCA merely acting as a vein. If adequate collateral channels exists or develop between the two coronary artery circulations, total myocardial perfusion through the RCA increases 5 . In 10 to 15 percent of patients myocardial ischemia never develops because extensive intercoronary collaterals allow survival to adolescence or adulthood.
Infants with this anomaly appear normal at birth and, as a rule, continue to react as normal babies for the first month. They may even appear in good health until the second, third, or fourth month of life, but most frequently symptoms begin to appear in the second or third month of life. These symptoms may be grouped under three headings: (1) discomfort, (2) heart failure, and (3) respiratory infections. Feeding and defecation often are accompanied by irritability and crying, pallor, diaphoresis, and occasional loss of consciousness. The chief symptoms, however, are intimately associated with the onset of heart failure, and include dyspnea, tachycardia, wheezing respiration, cough, and occasionally, secondary cyanosis. The few cases that survive until adult life usually do not have signs or symptoms present during infancy or childhood. Older children or adults may present with features of ischemia, heart failure, and sudden death. The diagnosis of anomalous origin of the coronary artery is supported by the electrocardiographic appearances. In the majority of cases the electrocardiogram reveals a pattern that is associated with anterior myocardial infarction and almost invariably there is a QR pattern and inverted T wave in standard lead I and unipolar lead aVL. This is accompanied by deep Q waves in V 5 and V 6 . In 60 percent cases there are also inverted T waves in these leads. The majority of cases have evidence of a raised S-T segment over the left precordium followed by a T wave that is cove shaped and symmetric in outline. These findings greatly assist the distinction of this anomaly from myocarditis and dilated cardiomyopathy. 6 Chest roentgenograms show moderate to severe enlargement of the left atrium and ventricle. Echocardiography may show left ventricular hypertrophy and wall motion abnormality. Doppler color flow mapping demonstrates retrograde flow in the left coronary systems and an abnormal flow jet from the LCA into the pulmonary artery. The origin of the anomalous LCA occasionally may be visualized from long and short axis views of the pulmonary artery. Doppler examination may also reveal associated mitral regurgitation. 7 CT angiogram shows anomalous origin of the LCA from the pulmonary artery. Stress thallium scintigraphy shows a characteristic defect of the anterolateral wall of the left ventricle. Positron emission tomography reveals both the perfusion defect and its metabolic consequences. Coronary angiography demonstrates the retrograde drainage of the coronary vessel into the pulmonary artery. The magnitude of shunting into the pulmonary artery may be determined by oxymetry, indicator dilution curves, or angiography.
Our patient had gross ischemic changes in anterior leads from V 1 and V 4 . Echocardiography revealed left ventricular hypertrophy, mild septal hypokinesia, a very large RCA (diameter-9 mm), arising from aortic sinus and the LCA (diameter-4.9 mm) arising from the pulmonary artery, CT angiogram showed anomalous origin of the LCA from the pulmonary artery with normal origin of the RCA. The coronary sinus is normal in size and location. The pulmonary veins are normal. During coronary angiogram right coronary arteriogram showed a much dilated RCA with extensive collateralization to left system. The whole left system was visualized with blood draining from the left main coronary artery into the pulmonary artery.
The differential diagnosis includes those congenital heart defects that are associated with left ventricular hypertrophy, such as endocardial fibroelastosis, tricuspid atresia, aortic stenosis, patent ductus arteriosus, coarctation of the aorta, ventricular septal defect, myocarditis, or coronary calcinosis.
Medical treatment is indicated in infants with myocardial infarction for congestive heart failure, arrhythmia, and cardiogenic shock. Medical treatment with digitalis, diuretics, and oxygen should be initiated early and may postpone the fatal outcome for a short time while surgical management is being considered. The operations that have been used include reimplanting the LCA, surgically creating an aortopulmonary window and a tunnel to convey blood from the window across the back of the pulmonary artery to the anomalous LCA, with reconstruction of the anterior wall of the pulmonary trunk, and anastomosis of the LCA with the subclavian artery or with the aorta by means of a graft. 8 Uncommonly, it is necessary to consider aneurysmectomy or mitral valve replacement. 9 In our case, the patient survived into adulthood without much clinical symptom. However in the last few years, patient developed progressively increasing effort intolerance. With medical treatment he became almost symptom free with improvement of his left ventricu-lar function. So, in this case any surgical intervention deemed unnecessary.
